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DETAILED ACTION 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .1 7(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
01/07/2010 has been entered. 

Claim Observations 

Instant claims require a microcrystalline structure, however, the microcrystalline 
structure is not limited in the instant claims to being directly from the forming step. The 
claim is 'comprising' and may include additional steps. 

Examiner has rejected instant claims under the broad interpretation of the claims 
and, in order to effect compact prosecution, has also applied alternative art to teach 
what is believed to be applicant's intent. 

Claim Rejections - 35 USC § 103 

The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 
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Claims 1 and 7 are rejected under U.S.C. 103(a) as obvious over Ueda 
(WO01/19144, 6,719,876 used as translation) in view of Lohmeyer (2002/0127764) or, 
in the alternative, in view of Kaschmitter (5,456,763). 

Ueda teaches using an array of electrodes to perform a film deposition (col 10, 
line 52- col 11, line 18). Ueda teaches that the electrodes function as antennas (col 5, 
lines 60-68) because the function of the electrodes meets the definition of an antenna, 
the electrodes therefore are antennas (there is no further definition of "antenna" that 
would prohibit such interpretation). The electrodes are comprised of two linear 
conductors (connected by a u-shape) (Figs. 1 and 3), one end ("second end of first 
linear conductors") of each (15 in Fig. 3) being connected to a high frequency generator 
(col 6, lines 23-36) and the "second end of the second linear conductors" being 
commonly grounded (col 11, lines 10-15). 

Ueda further teaches multiple substrates arranged between multiple layers of the 
electrode (i.e. antenna) arrays (col 12, lines 17-64; Figs. 4 and 5) (i.e. "a plurality of 
substrates on both sides and in parallel to said array antennas"). 

Regarding the claim limitation that the respective distances between the 
substrates array antennas and the substrates (are) substantially similar to the intervals, 
the word "substantially similar" imparts no measurable metes and bounds on the exact 
distances, however, it could be argued firstly that, whatever the distances/spaces, they 
are inherently "substantially similar", secondly, Ueda teaches that the electrodes are 
formed with the same L2 (col 12, lines 16-40 and col 7, lines 12-51) and depicts (Fig. 5) 
substrates that are spaced evenly, therefore the fact that the elements (substrates and 
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linear conductors) are spaced evenly would make the defined spacings "substantially 
similar" in a broad sense of the term. 

In alternative , it would have been obvious to someone of ordinary skill in the art 
at the time of the invention to space the substrates from the arrays at a distance 
comparable to the spacing between the linear conductors based on the dimensioning of 
the conductors. The conductors are formed such that their is a distance L2 between 
conductors based upon the wavelength and frequency applied (col 7, lines 12-55), in 
order to create a uniform plasma density in the space between the electrodes. Since 
the arrays are aligned in parallel in the embodiment taught, it would be obvious to carry 
over this same principal to create a uniform plasma between the electrodes of different 
arrays, therefore it would be obvious for the distances/spaces named to be comparable. 

All required claim elements are taught except for the deposition of a crystalline 
silicon film: Ueda teaches deposition of an amorphous film. 

Lohmever teaches that it is known to deposit an amorphous silicon layer and 
convert it to microcrystalline [001 1] (also [0002-0026]). 

Kaschmitter teaches a process for forming microcrystalline films from amorphous 
silicon films for solar cells (abstract, col 45-48). 

It would have been obvious to someone of ordinary skill in the art at the time of 
the invention to deposit the amorphous film of Ueda and convert the film to a 
microcrystalline film as taught by Lohmeyer and/or Kaschmitter as it would help to 
decrease the degradation of the efficiency under intensive illumination as taught by 



Application/Control Number: 10/529,904 Page 5 

Art Unit: 1792 

Lohmeyer [0009]. Kaschmitter implicitly teaches the preference of a microcrystalline 
silicon layer for a solar cell is known in the art (col 1, lines 14-32 and lines 50-59). 

While Lohmeyer teaches the conversion of a film including hydrogen, examiner 
takes the position that Ueda's invention is not so limited by the statement of "amorphous 
silicon" that such modification would be obvious. Ueda makes only several statements 
about the silicon film being amorphous but does not discuss the structure in any detail. 

Regarding claim 7, all elements are taught as described above; additionally, 
Ueda teaches that such a deposition may be applied to a solar cell (col 4, lines 52-55). 

Claims 3 and 9 are rejected under 35 U.S.C. 103(a) as obvious over Ueda 
(WO01/19144, 6,719,876 used as translation) in view of Lohmeyer (2002/0127764) or in 
view of Kaschmitter (5,456,763) as applied to claims 1 and 7 above, respectively, and in 
further view of Takagi (WO 01/088221, 2004/0020432 used as translation). 

The teachings of Ueda are described above. Ueda teaches the use of a 
chamber including antenna elements as electrodes used to generate a plasma to 
deposit a film on multiple substrates, but is silent on the process pressure. 

Takagi teaches a plasma CVD apparatus where a number of electrode arrays (as 
shown in Figure 5; [0060-0063]) are arranged in a determined interval as shown in 
Figure 6 [0064-0066]. A plurality of substrates (items 1 1 in Fig. 6) is arranged on both 
sides and parallel to the electrode. 
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Takagi teaches an example of depositing an amorphous silicon film for use in a 
solar cell [0003; 0068-0070]. Takagi teaches an example where a deposition pressure 
of 1 Pa is used to deposit such a film [0070]. 

It would have been obvious to someone of ordinary skill in the art at the time of 
the invention to apply the use of a pressure of 1 Pa (or in that area) to deposit an 
amorphous silicon film for a solar cell as taught by Takagi to the solar cell deposition 
method of Ueda as one could apply such a pressure with a reasonable expectation of 
producing a film that would be viable for use in producing a solar cell. Ueda teaches 
specific interest in the production of amorphous silicon films (col 1 , lines 6-14). 

Claims 4 and 10 are rejected under 35 U.S.C. 103(a) as obvious over Ueda 
(WO01/19144, 6,719,876 used as translation) in view of Lohmeyer (2002/0127764) or in 
view of Kaschmitter (5,456,763) as applied to claims 1 and 7 above and in further view 
of Gillery (3,907,660) 

Ueda's teachings are described above. Ueda teaches a method of deposition 
using an array of antenna elements but does not teach putting substrates in a 
reciprocation motion. 

Gillery teaches a deposition method (abstract) where reciprocation of a substrate 
is used to improve the uniformity of a deposited film (col 4, line 64 - col 5, line 5). 

It would have been obvious to someone of ordinary skill in the art at the time of 
the invention to apply the use of reciprocal motion of a substrate as taught in the 
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deposition method of Gillery with the deposition method of Ueda as it would allow one to 
improve the uniformity of the deposition (Gillery, citation). Ueda is clearly interested in 
producing uniform films on the substrates (background art, particularly col 2, lines 4-6, 
lines 26-29). 

Claims 4 and 10 are rejected under 35 U.S.C. 103(a) as obvious over Ueda 
(WO01/19144, 6,719,876 used as translation) in view of Lohmeyer (2002/0127764) or 
Kaschmitter (5,456,763) as applied to claims 1 and 7 above and in further view of 
Nomura (5,993,614) 

Ueda's teachings are described above. Ueda teaches a method of deposition 
using an array of antenna elements but does not teach putting substrates in a 
reciprocation motion. 

Nomura teaches a method of depositing on a large substrate (abstract) using an 
antenna to generate a plasma (col 8, line 60 and item 1 1 2, Fig. 1 ). Nomura teaches 
that the substrate may be reciprocating within the chamber to allow deposition of 
multiple layers in a small chamber when using large substrates (col 20, lines 20-30). 

It would have been obvious to someone of ordinary skill in the art at the time of 
the invention to apply the use of substrate reciprocation as taught by Nomura with the 
large substrate (Ueda, col 1 , lines 10-14) deposition method of Ueda as it would allow 
for one to coat multiple layers on larger substrates in a given size (small) chamber. 
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Claims 1 and 7 are, in the alternative, rejected under U.S.C. 103(a) as obvious 
overUeda (WO01/19144, 6,719,876 used as translation) in view of Sugiyama 
(2002/0022349) and Lohmeyer (2002/0127764) as additionally evidenced by Doehler 
(4,664,951), Saitoh (4,801,474), and Sharp (5,082,696). 

Ueda teaches using an array of electrodes to perform a film deposition (col 10, 
line 52- col 1 1, line 18). Ueda teaches that the electrodes function as antennas (col 5, 
lines 60-68) because the function of the electrodes meets the definition of an antenna, 
the electrodes therefore are antennas (there is no further definition of "antenna" that 
would prohibit such interpretation). The electrodes are comprised of two linear 
conductors (connected by a u-shape) (Figs. 1 and 3), one end ("second end of first 
linear conductors") of each (15 in Fig. 3) being connected to a high frequency generator 
(col 6, lines 23-36) and the "second end of the second linear conductors" being 
commonly grounded (col 11, lines 10-15). 

Ueda further teaches multiple substrates arranged between multiple layers of the 
electrode (i.e. antenna) arrays (col 12, lines 17-64; Figs. 4 and 5) (i.e. "a plurality of 
substrates on both sides and in parallel to said array antennas"). 

Regarding the claim limitation that the respective distances between the 
substrates array antennas and the substrates (are) substantially similar to the intervals, 
the word "substantially similar" imparts no measurable metes and bounds on the exact 
distances, however, it could be argued firstly that, whatever the distances/spaces, they 
are inherently "substantially similar", secondly, Ueda teaches that the electrodes are 
formed with the same L2 (col 12, lines 16-40 and col 7, lines 12-51) and depicts (Fig. 5) 
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substrates that are spaced evenly, therefore the fact that the elements (substrates and 
linear conductors) are spaced evenly would make the defined spacings "substantially 
similar" in a broad sense of the term. 

All required claim elements are taught except for the deposition of a crystalline 
silicon film: Ueda teaches deposition of an "amorphous" film (col 1 , lines 5-1 5). 

Sugiyama teaches formation of an amorphous silicon film useful in solar cells 
(abstract, [0002]). Sugiyama teaches that the quality of the film can be controlled by 
controlling the power density (abstract, [0044-0049]). Sugiyama teaches particularly 
that certain settings that are used to form amorphous films can be changed and result in 
a microcrystalline film ([0048-49] in particular). Examiner takes the position that the 
formation of a microcrystalline or amorphous film is a matter of standard process 
optimization based on the teachings of Sugiyama. 

Lohmeyer teaches that it is known to deposit an amorphous silicon layer and 
convert it to microcrystalline [001 1] (also [0002-0026]). Lohmeyer teaches that a 
microcrystalline film is expected to have an improved degradation of the efficiency 
under intensive illumination as compared to an amorphous film [0009]. 

It would have been obvious to someone of ordinary skill in the art at the time of 
the invention to apply standard process optimization as taught by Sugiyama in order to 
effect a microcrystalline film as taught by Lohmeyer as it would be expected to reduce 
the degradation of efficiently under intensive illumination compared to an amorphous 
film as taught by Lohmeyer. 
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It is further noted that though Ueda teaches an amorphous film, it is not clear the 
limitations included in such a statement of an amorphous film. 

Doehler (4,664,951) teaches the use of "amorphous" materials (including silicon 
materials for solar cells) where amorphous materials may include materials that include 
some crystalinity (col 1 , line 36 - col 2, line 50). 

Saitoh (4,801,474) teaches that formation of amorphous or polycrystalline silicon 
films, wherein the category of amorphous films includes "so-called microcrystalline" 
silicon (col 1, lines 17-58). 

Sharp (5,082,696) specifically defines that amorphous includes both non- and 
microcrystalline materials but not including polycrystalline materials (col 2, lines 30-65). 

While these teachings do not make obvious the formation of a microcrystalline 
film by Ueda, they lend support to a broader interpretation wherein Ueda could be 
construed as teaching non-polycrystalline film formation and therefore make obvious, in 
combination with Lohmeyer and Sugiyama, the formation of microcrystalline silicon 
films. 

Regarding claim 7, all elements are taught as described above; additionally, 
Ueda teaches that such a deposition may be applied to a solar cell (col 4, lines 52-55). 

Response to Arguments 

Applicant's arguments with respect to instant claims have been considered but 
are moot in view of the new ground(s) of rejection. 
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Applicant's arguments are limited to Ueda not teaching the formation of a 
microcrystalline layer. Examiner has provided several examples of the obviousness of 
forming such a layer by modifying the prior art. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JOSEPH MILLER JR whose telephone number is (571 ) 
270-5825. The examiner can normally be reached Mon - Thurs, 7am to 6pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Timothy Meeks, can be reached on 571-272-1423. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). 

/JOSEPH MILLER JR/ 
Examiner, Art Unit 1792 

/Timothy H Meeks/ 

Supervisory Patent Examiner, Art Unit 1792 



